ABSTRACT BACKGROUND: Over the past decade, the magnitude and intensity of disasters have been vividly rising globally due to the forces of nature or man. This study aimed at assessing the perceived knowledge, experiences and training needs of health professionals regarding disasters, their prevention and management in Jimma Zone, Southwest Ethiopia. METHODS: An institution based cross-sectional survey was conducted on 377 health professionals taken from 9 randomly selected districts out of 18. All health professionals working at health offices, hospitals and health centers were included. Data were collected using a structured questionnaire which was developed by the investigators after reviewing the relevant literature in the field. Data were coded and entered into SPSS 20 software for cleaning and analysis. Descriptive and logistic regression analyses were done. RESULTS: The majority (85.1%) of the participants were able to define the concept of disaster from various perspectives; 9.7% did not know about it at all and 5.2% could describe the concept partially or misconceived it. The majority (84.3%) agreed that disaster has direct public health consequences on humans. The main public health consequence of disaster the participants mentioned was environmental pollution (65.8%). Malaria, measles and diarrhoeal diseases accounted for 35.5%, 33.1% and 10.5% of the epidemics, respectively. Only 20.6% of the respondents were trained on disaster related topics in the last two years. The majority felt that they had poor knowledge on early warning indicators of drought (48.0%) and flood (48.0%). Simialry, 50.8%, 47.7%, 51.1% and 42.6% of the participants had poor knowledge on preparedness to drought, preparedness to flood, response to drought, response to flood. On composite scale, they generally perceived to have adequate (29.4%), moderate (32.4%) and poor (38.2%) knowledge about early warning information bout, preparedness for and response to common disasters. A vast majority (92.8%) reported that they need training on disaster preparedness, management and response. CONCLUSION: A considerable number of professionals had limited understanding about the concept of disaster and response to certain specific disasters. They also had limited opportunities for training,despite their felt needs. Therefore, training should be provided focusing on the specific gaps identified.
INTRODUCTION
Disaster is a serious disruption of the functioning of society, causing widespread human, material or environmental losses, which exceed the ability of the affected communities to cope using their own resources (1) . Globally, over the past decade, the magnitude and intensity of disasters have been vividly rising due to the forces of nature or man (2) . In Ethiopia, droughts and floods have been the most common natural hazards (3) .
Disaster has been causing serious physical, mental, social, environmental, and economic crises (4) (5) (6) . To prevent the loss of life and the impact of disaster, there is a need for community residents, health professionals and others to have readiness in emergency preparedness or disaster response. The relief and assistance mainly carriedout by medical rescue teams amongst health professionals are the key (7) . Disaster medicine training, an integral part of efficient disaster preparedness, is vital for health professionals to develop comprehensive skills for preventing and alleviating disaster complications. Much has been said by the developed countries (8) (9) (10) . For example, data from USA suggested that health professionals do not currently feel competent or knowledgeable in disaster medicine although they would like to be (8) . This study also stated that many clinicians reported feeling illequipped to deal with a case of bioterrorism concerns though their levels of knowledge of bioterrorism were similar regardless of clinical specialty, educational degree, or number of years of practice.
Conversely, data from developing countries is very scanty. A cross-sectional survey in Shanghai, China, reported that merely 3.4% of the participants rated themselves as good regarding disaster medicine knowledge while 62.9% and 31.4% of the participants rated it as moderate and little (2) , respectively. Regarding the training needs, more than 50% of health professionals need training and out of these, basic principles of disaster rescue (74.0%), treatment principles and first-aid skills (69.8%) and psychological relief (64.4%) (2) were the major contents. Another cross-sectional study in Johannesburg Hospital of South Africa also showed that 92% of the study participants knew what a disaster is but only 62.5% knew what disaster preparedness is (11) . According to this study, they needed to know about disaster, disaster plans and disaster response, and all felt that training is necessary for all health management on top of the necessity and regular update of disaster plans and its response. Educational level, age, professional title, number of years of practice, clinical specialty and degree of the hazard were among the factors associated with the level of knowledge and attitude score among health professionals (2, 8, 11) . To the best of our knowledge, no study has been found on this issue in Ethiopia.
With natural and or manmade disasters occurring more frequently across our nation and the fact that public health professionals are also facing new challenges, it is clear that they require competencies in public health preparedness and response. The current medical education and assessment criterion has been largely clinically oriented as disaster medicine has been long neglected though some limited efforts have been made to implement it in Ethiopia. Addressing knowledge, experiences and training needs of health professionals about disaster preparedness and response will help know the key components of first responders to disaster, i.e., health professionals should be sufficiently trained to perform timely and effective medical rescue. Therefore, the aim of the study was to assess the perceived knowledge, experiences and training needs of health professionals regarding disasters, their prevention and management in Jimma Zone, Southwest Ethiopia.
METHODS
Jimma Zone is located 357 Kms Southwest of Addis Ababa, the Capital City of Ethiopia. It is is bordered to the south by the Southern Nations, Nationalities and Peoples Region, to the northwest by Illubabor Zone, to the north by East Welega Zone, and on the northeast by West Shewa Zone. The zone is divided in to 18 districts and one town administration with a total of 545 Kebeles (the smallest administrative unit) of which 515 are rural. The total projected population of the zone is 2,486,155 of which 89.69% are rural inhabitants. Regarding health institutions, the zone has 3 governmental hospitals, 54 health centers and 117 health posts. There are a total of 741 health care providers in the zone. Data were collected from March 15 to 30, 2014.
An institution based cross-sectional survey was conducted in 9 randomly selected districts out of the total of 18. All health professionals working in the selected districts were the source population, and those sampled professionals having a minimum educational level of diploma were the study population. The sample size was determined by using the single population proportion formula assuming the proportion of health professionals who needed training on disaster preparedness and response as 50% (2) , and 5% margin of error. Compensating for the non-response rate of 5%, the final sample size was 404. The list of all health professionals working at health office, hospital and health center levels in the selected districts was used as a sampling frame. At each level, participants were randomly selected by lottery method. If a sampled participant was found to be ineligible during the visit to an institution, the next participant was sampled in the same way. Health professionals from private health institutions were not included in the study to avoid double counting as most of them might work both in public and private institutions. Participants, who were unable to give information due to various reasons such as illness or leave were also excluded.
A structured questionnaire was developed by the investigators by reviewing relevant literature in the field such as the Public Health Emergency Management Guidelines for Ethiopia (12) (14) . Moreover, various training materials on public health emergency planning and management for districts through the Leadership Initiative for Public Health in East Africa (LIPHEA) Program were consulted and adapted to guide the study. The designed questionnaire was pretested by involving the data collectors as part of their practical training. The purpose of the pretest was to check the clarity and consistency of the questionnaire and to ensure if it was well understood by the data collectors. All the necessary revisions were made based on the pretest results before the commencement of the actual data collection process.
The questionnaire included socio-economic and demographic characteristics of respondents, their knowledge, experiences and training needs about disaster early warning, preparedness and response. The questions particularly focused on common disasters including drought, flood, epidemic diseases and fire and traffic accidents. The questionnaire was prepared in English and translated into local languages, Afaan Oromo and Amharic, and then back translated to English by a different translator to ensure consistency. A total of 10 data collectors and 4 supervisors, who had previous survey experience, were recruited and trained on the data collection tool and the procedure. Supervisors and investigators closely followed up the overall data collection process.
Data were checked immediately after collection for completeness and consistency, then coded and entered into SPSS computer software for windows version 20.0. After cleaning the data, descriptive statistics was computed and summary values such as frequency, percentage, mean and/or median were determined to describe the study findings and the results were presented using frequency tables and graphs. Bivariate analysis was employed to see the crude association between each exposure versus outcome variable. To control the effect of confounding factors or to get independently associated variables, each variable that was statistically significantly associated at pvalue <0.2 in bivariate analysis was entered in to backward stepwise multiple logistic regression model. P-value < 0.05 was considered as statistically significant for all the independent variables in the final model. A few open ended questions were used to explore participants' knowledge about disaster and related concepts. Responses were thematized based on the available literature and then quantified for the purpose of describing the results, given the high response rate to the question. The proposal was ethically approved by Jimma University Ethical Review Board. Participation was voluntary and respondents were given a chance to refuse or discontinue the interview at any time. Confidentiality of the data was ensured and access to raw data was allowed only after a joint agreement by the research team members.
Early warning is defined as identification of a threat to disaster by closely and frequently monitoring and predicting the risk it poses. It provides timely and effective information to the public and to responders for effective response. Major indicators of early warning that are related to common disaster include occurrence of epidemic, malnutrition, increase in zoonotic disease; environmental changes such as air pollution and water quality changes. Disaster preparedness involves implementing a range of critical activities prior to the occurrence of emergency that are necessary to build, sustain and improve the operational capability to respond to and recover from disasters. On the other hand, disaster response focuses on rapid assessment and investigation of the incident, implementing control and prevention measures, and monitoring of the interventions (12) .
The CDC Knowledge, Skills and Attitudes (KSAs) for Public Health Preparedness and Response Core Competency Model (13) definitions of knowledge and attitudes were contextualized in measuring the respondents' knowledge and experiences concerning the concepts of disasters. Knowledge is defined as a process of remembering, relating or judging an idea about disasters. Therefore, it was captured as reported or rated by the participants, and thus it is a self-reported or self-rated knowledge. Similarly, training need was assessed by asking them about the generic skills required for managing common disasters. They had also ranked their needs for inservice short course trainings in terms of generic public health management skills: communication, disaster management, resource mobilization and health economics; risk analysis and field epidemiology. Therefore, it was the need that was actually felt by the participants.
RESULTS

Characteristics of the respondents:
Overall, 377 health professionals took part in the study, making the response rate 93%. Majority (63.4%), were from health centers, 59.4% were males and 54.4% were aged 25-34 years. Two hundred twenty nine (60.7%), were educated at Diploma level. About two third (61.0%) of the participants were nurse by profession and 51.2% had served in their current organization for 1-5 years (Table 1) .
Common disasters: The participants were asked to rate the frequency of occurrence of common disasters in their locality in the past two years. Transport accidents, disease epidemics, infestations, environmental pollution, fire, drought and flood, in that order of importance, were mentioned as common disasters. Landslide and earthquake were reported to be less frequent (Table 2) . Thirty three point five percent of the fire accidents (n=167) were caused by electricity and the rest (66.5%) by humans. One hundred forty (37.1%) participants reported a total of 172 disease outbreaks in their localities in the past two years. Of these, 35.5%, 33.1% and 10.5% were malaria, measles and diarrhoeal disease epidemics, respectively. Knowledge about the concept of disaster: The participants were asked an open-ended question to describe their general knowledge about the concept of disaster. The great majority, (85.1%), had tried to define the concept from various perspectives. However, 9.7% of the respondents did not know about the concept at all and 5.2% did not describe the concept comprehensively, or misconceived it in some way. Some described the concept by listing the common types of disasters. They defined disaster as the occurrence of a natural or manmade emergency accident or hazard like fire, car accident, disease outbreak, flood, earthquake or drought that affects human beings and their environments. Some viewed the concept from the emergency nature of the response it requires. According to them, it needs readiness of different institutions at any time as disaster is beyond the control of human beings. There were also respondents who misconceived the concept. For instance, a few participants defined disaster as follows: "Disaster means when damage occurs accidentally to the natural resources by an unknown cause." "Disaster is any accident that comes from God which destroys human life." "Since we are being protected by the supernatural power, we have never seen the impact of any disaster." Sixty eight percent of the health professionals properly described the abbreviation "ABC" in the first aid management of a trauma victim as Airway Breathing Circulation. Nevertheless, 23.1% did not know while it and the rest knew it partially. The majority, 67.9%, reported opening airway as the first step of cardiopulmonary resuscitation during emergency situations followed by supplying oxygen (17.5%), artificial respiration (13.3%), closed cardiac massage (3.4%) and cerebral resuscitation (1.6%). Participants also rated their knowledge about early warning information, preparedness and response regarding the common disasters. The majority felt that they had poor knowledge on early warning indicators of drought (48.0%) and flood (48.0%); on preparedness to drought (50.8%) and flood (47.7%); on responding to drought (51.1%) and flood (42.6%). On composite scale, they generally perceived to have adequate (29.4%), moderate (32.4%) and poor (38.2%) knowledge about early warning information, preparedness and response to common disasters (Table 3) . 
Possible public health consequences of disaster:
The participants were also asked open-ended questions to describe the possible public health consequences of a disaster on humans, environment and infrastructures. The majority, (84.3%), reported that disaster has direct adverse health related effects on human beings. Specifically, most of them said that it causes physical disability as a result of injury expressed as fracture, amputation and ultimately, death. They also said that it increases vulnerability to various contagious diseases and food insecurity or drought. Psychological stress, mental illnesses like depression and sense of loneliness were also emphasized. One hundred fourteen (30.2%) viewed the public health consequences of a disaster on humans primarily from socioeconomic perspectives. They said that disaster can destruct property leading directly to loss of economy, homelessness and joblessness which further lead to poverty making the affected community rely on external support. They also mentioned that disaster can lead to social problems like increasing number of dependants such as orphans, lack of peace and security, migration and displacement.
Regarding the possible consequences of disasters on environment, 65.8% of the participants reported environmental pollution, especially of soil, water and air, as major consequence which would potentially affect life on earth. Some related the consequence to climate change or ecosystem disturbance, especially, global warming, which favors disasters like disease outbreak, flooding, and drought. Seventy nine (21%) respondents associated the environmental consequences with destruction of land and other natural resources such as deforestation and soil erosion, creating inconvenience for farming and other development activities. According to 91.5% of the respondents, destruction of power plants, roads and other communication infrastructures due to disaster affects quality and quantity of public health services production and delivery since it affects resources of both health and other development sectors which are vital for ensuring public health. Infrastructural damages lead to limited operation of routine activities, increased work load plus wastage of supplies and materials.
Disaster preparedness: Community rescue training and knowledge propagation, material reserve and population vulnerability assessment were mentioned as important disaster preparedness strategies by 71.1%, 57.3% and 41.9% of the respondents, respectively. Awareness creation or educating the community about environmental protection, disease transmission, early preparedness and ways of taking immediate action at the time of disaster were the specific aspects suggested by the participants. They also stressed the need for early preparation by the government for instance, planned resettlement, strengthening routine disease control campaigns, training health professionals on disaster response and rehabilitation plan once disaster occurs. The majority (70.3%) reported shouting for help as an appropriate action for a person in a fire accident; 30.5% opted for covering mouth and nose with wet towels and crawl along the wall to safety exit; and 30.2% would struggle to put out the fire. Other actions included, prohibiting people to use oil on the body, transporting the victim to the nearest health facility by calling ambulance, undressing the victim, praying to God, rolling the victim on the ground, and using water and soil to put off the fire. The participants also rated their level of agreement on pre-hospital or pre-health facility and hospital or health facility based fire management actions on Likert scaled items. The vast majority agreed with all of the items given under pre-hospital or pre-health facility fire management actions. The lowest agrrement rate was 71.9% for searching, rescuing and evacuation; and the highest was 88.1% for initial triaging and providing first aid. Among the items for hospital or health facility fire management actions, assessing magnitude, severity and number of victims was rated the lowest (70.8%); monitoring, evaluation and rehabilitation were the highest (90.7%) ( Table 4) . Training Need: Seventy two (20.6%) of the health professionals had ever been trained on any topic regarding disaster during two years prior to the study. One third (30.6%) of them, (n=72) were trained on disease epidemic and drought each, followed by, fire and traffic accidents (13.9% each), and flood (11.1%).Three hundred fifty (92.8%) participants needed additional training regarding disaster preparedness and response. The majority (71.4%) were most interested in the national and local disaster reduction and preparedness plans followed by basic principles of disaster assistance (70.6%), treatment principles and first-aid skills (58.9%), post-disaster psychological relief (46.9%), post-disaster epidemic prevention (32.3%), on-site triage (30.9%) and the rescue and transport of the wounded (30.6%). The preferred training modalities were face to face short term (79.5%), on-job or onsite (12.4%), face to face long term (4.6%) and online or distance modality (3.5%). Finally, the participants ranked their felt needs for in-service short course trainings. The following topics were rated as very important: communication skills (76.9%), disaster management (67.6%), resource mobilization and health economics (58.9%), risk analysis (56.8%) and field epidemiology and ecosystem health (54.6%) ( Table 5 ). Factors associated with health professionals' self-rated knowledge about early warning information, preparedness and response regarding common disasters: Binary logistic regression analysis was done to examine factors associated with perceived poor knowledge among the health professionals about early warning information, preparedness and response regarding the common disasters. The three scaled composite knowledge score of the health professionals shown in Table 5 was dichotomized to be used as a dependent variable by merging those who rated their knowledge as 'medium' and 'adequate' as "good perceived knowledge" while maintaining those who rated to be "poor" as "poor perceived knowledge". Overall, those who had good perceived knowledge were 233(61.8%), whereas those who had poor perceived knowledge were 144(38.2%).
The relationships between certain sociodemographic characteristics of the respondents such as sex, age, marital status and highest level of education attained and and history of training on disaster were assessed was examined. Job related characteristics such as type of institution from which the participants were represented, current job position, field of study or profession, service year in current organization, and total service year were also assessed. Initially, the relationships between each explanatory variable and the dependent variable were investigated independently, and then, all were entered at once to control or adjust for potential confounding effects. Except for field of study/profession and service year in current organization, which were initially (unadjusted), associated with health professionals poor perceived knowledge about early warning information, preparedness and response regarding the common disasters, all explanatory variables were shown to have no association with the health professionals' poor perceived knowledge (Table 6 ).
DISCUSSION
Despite the fact that malaria, measles and diarrhoeal diseases are at the top of the Ethiopian Ministry of Health's agenda for priority interventions (15) , they were shown to be top ranking causes of epidemics in the study area. This contradicts with the generally decreasing trend of malaria epidemic at national level since recent years. It also contradicts with the fact that essential health service packages against the above epidemics, that is, i.e, prevention and control of malaria, hygiene and sanitation, expanded program on immunization and integrated disease surveillance and response are among the components of the country's flagship program, the health service extension program (15) . The concept of disaster was not comprehensively described by majority (85.1%) of the health professionals in the study area. This finding is lower than a study conducted in South Africa (11) , which reported that 92% of the study participants knew what disaster and disaster plan are. In addition, misconceptions about the concept among the health professionals were evidenced in this study, some participants believing that disaster is caused by a super natural power, God. This implies a considerable gap regarding the concept of disaster, the study participants being health professionals. Similarly, 23.1% did not know the acronym 'ABC'in the (16) . Another study conducted in Georgia among public health professionals similarly identified gaps in the selfreported current competency levels on emergency preparedness (17) . The present finding, therefore, has revealed a questionable competency of the health professionals in the study area as it relates to disaster plan and response. Generally, the health professionals had comprehensive views about the public health consequences of disaster on human, environment and infrastructure. This might partly reflect their understanding of the complexity of disaster, intersectoral nature of healthcare and the dynamics between the determinants of good health, which can be considered as an opportunity that should be strengthened further. This study also revealed that only 20.6% of the health professionals had ever been trained despite the vast majority (92.8%) needed additional training on disaster preparedness and response. This is lower than that of the South African study (18) , where 52% of the health workers reported that there was ongoing training at their hospitals On the other hand, the present finding shows better status than the study in Shanghai (16) , which revealed that only 1.3% had received systematic disaster medicine training. This study indicates that a large majority of the health professionals had no opportunities to update themselves on the latest and broader perspective of disaster prevention and disaster management, calling for well-organized programs where refresher trainings are conducted at a desirable interval. Finally, this study has some limitations.
Recall bias might have been introduced as the respondents were asked about events that occurred in the past. Accuracy of self-reported responses was validated objectively. In addition, although private practitioners are important stakeholders during major disaster situations, they were excluded from the study, which may have implication in involving them in possible future trainings or interventions.
In conclusion, malaria, measles and diarrhoeal diseases accounted for the majority of the recent outbreaks. Although the majority had good knowledge about the public health consequences of disaster in general, a considerable number of health professionals had limited knowledge about the concept of disaster and response to certain specific disasters. About a quarter could not be able to describe the acronym "ABC" in first aid management of trauma. About a third had inadequate knowledge about early warning information, preparedness and response regarding common disasters. In addition, they had limited opportunities for training on topics related to disaster, despite their felt needs. Therefore, it is recommended that the health sector needs to check its implementation of the nationally adopted intervention strategies against malaria, measles and diarrhoeal diseases. Training should be provided for health professionals focusing on the specific gaps identified. We also recommend that those who are interested in the field conduct similar studies involving sectors other than health in order to have comprehensive understanding of the situation in the zone with regard to various disasters.
